We describe seasonal influenza-like illness (ILI) outbreaks in long-term care facilities in the Health Service Executive (HSE) East area of Ireland in the 2013/2014 influenza season, risk factors associated with outbreak duration and attack rates, and management challenges. Separate questionnaires were distributed to 28 facilities who reported an outbreak and to public health specialists leading outbreak management, with a 79% response rate. Mean outbreak duration (21 vs 17 days; p=0.046) was longer in facilities with staff vaccination rates of <40%. Facilities with a high attack rate (≥50%) were less likely to have an outbreak plan (p=0.03). Smaller facilities (under 50 residents) had a higher attack rate (50% vs 23%, p=0.003) even when controlled for staff vaccination rate (p=0.01). Prior to the outbreak, resident vaccination rates were high (82%, above the World Health Organization target of 75%) but staff vaccination rates were low (39%). Reported challenges to ILI outbreak management in long term care facilities included visitor restrictions, staff education issues, outbreak notification delays and lack of outbreak lead in facilities. Targeted public health-assisted planning, training and response, comprising of staff vaccination, education, written policies, with early notification and prompt response would facilitate a more co-ordinated approach to the management of outbreaks, and reduction in infection rates and consequent morbidity.
Introduction
Influenza-like illness (ILI) outbreaks are a major cause of morbidity and mortality among residents of long-term care facilities (LTCFs) globally. Residents are at high risk of influenza due to the closed environment of LTCFs and the limited mobility of residents, both of which facilitate transmission of infection [1] . A previous review of influenza outbreaks in LTCFs highlighted attack rates of up to 60% (2) .In addition, residents of LTCFs are at higher risk of complications of influenza and can be poorly protected by influenza vaccination [3] .
Influenza can persist unrecognised in LTCFs for several months, due to atypical presentation in residents, and outbreaks may not be reported [4] . It is therefore essential that LTCFs maintain a high index of suspicion during the influenza season and have an appropriate surveillance system in place to monitor for symptoms of ILI in residents and staff. Evidence suggests that early detection, high resident and staff vaccination rates and prompt initiation of antiviral medication results in better outbreak control, reduced hospitalisation, morbidity and mortality [5, 6, 7] .
In Ireland, under infectious diseases legislation, the local Medical Officer of Health, located in regional Departments of Public Health must be informed by the attending clinician of any suspected outbreak of ILI (S1
707: 2003). Departments of Public Health provide
guidance, expertise and support on the management and control of outbreaks [8] . National and international guidelines are also available for the management of influenza outbreaks [8] [9] [10] .
Information on what makes a LTCF vulnerable to an ILI outbreak is lacking. The reasons are likely to be complex and multi-factorial. We undertook an indepth survey of a series of notified ILI outbreaks in cough, sore throat, shortness of breath." [12] The duration of an outbreak was calculated from the date the outbreak was first identified by LTCF staff to eight days after the onset of symptoms in the last case. 
Results

Twenty
Number of LTCFs % (n)
Self-reported preparedness of LTCF for influenza outbreak Fully or mostly prepared 9% (2) 5% (1) LTCF has a written policy on influenza preparedness and prevention
Yes
No Unknown 50% (11) 45% (10) 5% (1) There is an identified lead GP for LTCF
No 82% (18) 18% (4) There is an outbreak plan specific to LTCF Yes No 55% (12) 45% (10) Some studies specifically in nursing homes have failed to demonstrate a protective effect of post exposure prophylaxis following exposure to influenza [18] , and in others the use of oseltamivir has been shown to result in better outbreak control and reduced complications [5, 19] . An updated Cochrane review challenges the benefit of neuroaminidase inhibitors and recommends that guidance for their use in both treatment and prophylaxis be revised [20, ] . In our series of outbreaks, the use of oseltamivir was not associated with shorter duration of outbreak. We found season, suggested that all healthcare facilities should aim for a vaccine uptake rate of at least 40% among healthcare workers.
While high resident influenza vaccination rates (82% at outbreak onset) were reported, staff vaccination levels were low at 39% at outbreak onset.
International evidence advises us that staff influenza vaccination is an integral part of preparedness for outbreaks of influenza [4, 23, 21] . Despite this staff vaccination rates remain universally low. Irish national Interventions such as improved vaccine access through the provision of the vaccine on-site at LTCFs, flexible delivery of the vaccine and mobile vaccination carts have been shown to improve uptake [24, 25] . In addition, the use of incentives and declination forms also increase uptake and should be considered [26, 27] .
Our study is limited by self-reporting of institutions, highlighted in the differing opinion of LTCF staff and public health staff in relation to the presence of a staff flu lead and lead GP. While our response rate was good, it is possible that non-responders had characteristics that differentiate them from responders. Finally, reporting at unit level meant that although many staff and residents were affected, comparisons between units had power considerations, and amalgamation of several years' data would give more power to our study.
Conclusion
Our study identifies multiple factors associated with influenza outbreaks in LTCFs. In addition to a continued focus on staff and resident vaccination our study findings re-emphasise recommendations of formalised staff training on infection prevention and control, written flu policies at the onset of each season, surveillance of staff and residents for illness, review of staff sick pay policy for viral illnesses, early notification to public health and identification and availability of lead GPs and LTCF staff leads.
Targeted planning, preparedness and training within long term care facilities with public health support, with early notification and response would facilitate a more co-ordinated approach to the management of outbreaks. This public health-supported approach is being strengthened nationally in Ireland and, it is hoped will lead to a reduction in infection rates and consequent morbidity in this vulnerable group [28] .
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